Accurate values of number of breeding bird species have been obtained for 50 islands of the Solomon Archipelago. From information about species altitudinal distributions on each island, the values are apportioned into number of montane species (Smt) and of species present at sealevel (SIO,). Sio, increases linearly with the logarithm of island area A over a million-fold range of areas (correlation coefficient 0.99) and with a comparatively low slope, while the log S-log A relation is markedly curved. With increasing isolation of an archipelago, the species-area relation decreases in slope and may shift in form from a power function to an exponential. Comparison (21)]. Whitney surveys of the larger islands were exhaustive, but wide-ranging "tramp" species were often ignored on the smaller islands. More recently Diamond surveyed 42 Solomon islands, including 15 very small ones, reached the summits of many islands, and concentrated on documenting species distributions, altitudinal ranges, and interisland variation in ecology and behavior. Additional information was obtained from older resident men, many of whom, in the Solomons as in New Guinea (22, 23), proved to be walking encyclopedias of natural history. The best informants were capable of reliably distinguishing sibling species in silhouette at considerable distances by behavioral cues, and accurately described species seen or heard on a single occasion several decades previously under circumstances permitting independent confirmation of the account. For these reasons we believe that the list of island species numbers in Table 1 , extracted from detailed tabulations by Mayr and Diamond (24), is substantially correct.
island area A over a million-fold range of areas (correlation coefficient 0.99) and with a comparatively low slope, while the log S-log A relation is markedly curved. With increasing isolation of an archipelago, the species-area relation decreases in slope and may shift in form from a power function to an exponential. Comparison of Pacific archipelagoes at different distances from the colonization source of New Guinea shows that the decrease in slope is due to increasing intra-archipelago immigration rates, arising from overrepresentation of the most vagile inter-archipe ago immigrants in more distant archipelagoes. When colonists are sorted into sets correlated with their dispersal abilities, the slope of the species-area relation for the most vagile set is close to zero, but for the least vagile set is close to the value predicted by Preston for "isolated universes."
A major goal of biogeography is to explain how the number of locally coexisting species varies over the earth's surface. Islands with different species numbers have provided favorite study objects, because island communities have sharp, unambiguous limits. After the recognition that island species number S is related to island physical properties such as area A, isolation d, and elevation L (1-3), attempts were made by multiple regression analysis to partition the variation of S into its dependence on A, d, and L (e.g., refs. 4-6). Numerous subsequent studies have sought to interpret the resulting patterns in terms of immigration and extinction rates, species-abundance relations, the biology of individual species, environmental productivity or stability, and effects of history (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) .
The present paper, which is the first of a series on the evolution and ecology of Northern Melanesian Mayr (21) ]. Whitney surveys of the larger islands were exhaustive, but wide-ranging "tramp" species were often ignored on the smaller islands. More recently Diamond surveyed 42 Solomon islands, including 15 very small ones, reached the summits of many islands, and concentrated on documenting species distributions, altitudinal ranges, and interisland variation in ecology and behavior. Additional information was obtained from older resident men, many of whom, in the Solomons as in New Guinea (22, 23) , proved to be walking encyclopedias of natural history. The best informants were capable of reliably distinguishing sibling species in silhouette at considerable distances by behavioral cues, and accurately described species seen or heard on a single occasion several decades previously under circumstances permitting independent confirmation of the account. For these reasons we believe that the list of island species numbers in Table 1 , extracted from detailed tabulations by Mayr and Diamond (24) , is substantially correct.
In this paper we discuss the dependence of species number on island area, while the following paper of this series (25) will discuss the dependence on isolation. provides an excellent fit (correlation coefficient 0.99) as A varies over a range of six orders of magnitude. Naturally, this equation applies to bird species number only in the Solomons, not in other archipelagoes. Below A about 1 square mile the log Sliw-log A relation is notably curved and deviates from a power function. The curvature is also much greater than predicted theoretically from a lognormal species-abundance relation ( (iv) Slow values show relatively greater scatter ( Fig. 2 ) for islands smaller than 1 square mile than for larger islands, be- § Since for even the most mountainous Solomon island 59% of the total area is below 2000 feet, and since the relation Silw against log A has a very low slope, the decrease in Slow with increasing proportion of total island area above the 2000-foot contour is negligible.
Effect of area
We suspect that somelz values reported in the literature for island birds significantly overestimate the true values, for the following reasons. The species numbers on which island biogeographic analyses are based have often not been gathered by the biogeographers interested in the species-area relation, but have been extracted from records of biological exploring expeditions seeking populations of taxonomic interest. Like the Whitney Expedition, these expeditions tended to concentrate on the larger islands, because they harbor taxonomically interesting endemic forms, and made more cursory surveys of smaller islands harboring mainly widespread tramps. Undersurvey of small islands inflates the slope of S versus A relations. Thus, Greenslade (27) , using information then available to him on Solomon bird distributions, obtained an exponential-function slope of 22.2 compared to our value (Fig. 1 ) of 12.1, because his underestimate of S is now known to approach a factor of 2 or 3 for the smaller islands, as shown by Diamond's recent surveys. In addition, the same motivation often led biological exploring expeditions entirely to ignore islands smaller than 1 square mile, yet comparison of Figs. 1 and 2 shows that fits of the species-area relation to a power function and to an exponential function could scarcely be distinguished if the points for islands smaller than 1 square mile were unavailable. Thus, before one can assess either the slope or the form of a species-area relation, one must consider whether these two common systematic biases (undersurvey or complete neglect of small islands) have distorted the data base.
cause of statistical fluctuations in numbers of species and individuals on these islets (cf. also Fig. 1 of ref. 28) .
The interpretation of the second and third conclusions may be sought in the theoretical relation between speciesabundance relations and species-area relations, as developed by Preston (7) and comprehensively reexamined by May (14) . Suppose that islands were isolated universes, containing large, heterogeneous assemblies of species whose abundances depended on many more-or-less independent factors. Then the central limit theorem of statistics leads to the prediction that the distribution of individuals a'mong species (the socalled species-abundance relation) should be lognormal (p. 89 of ref. 14) . Assuming further that the total number of individuals is approximately proportional to island area, then two consequences follow: (a) the species-area relation should be only slightly sublinear on a log-log plot (Fig. 10 of ref.  14) . (b) The asymptotic slope of this relation should be around 0.25 (likely extreme values, 0.15-0.39). If, on the other hand, one constructed the species-area relation for a nested set of areas on a single land mass, then the species present on a given area would include not only the species capable of persisting on the same area if it were an isolated universe, but also species whose populations were "subsidized" by immigration from adjacent areas. Such nested sample areas often yield the following properties: (a) the species-abundance relation may be of logseries or geometric rather than lognormal form. (b) The slope of the speciesarea relation may be much less than for isolated universes.
(c) The relation may be very sublinear on a log-log plot, and approximately linear on a semilog plot. In these terms, both the slope and the form of the species-area relation suggest that birds of the Solomon Archipelago do not see these islands as isolated universes but as more like nested sample areas. Why is this so?
The explanation is probably to be sought in the magnitude of interisland immigration rates (17) . For a fauna composed of species' with poor dispersal ability, immigration rates will be low, and the species-abundance relation on an island will approach that of an isolated universe. For a fauna of highly vagile species, the interisland water gaps become decreasingly significant as barriers to immigration, and dispersal among islands may eventually approach that among sample areas on the same land mass. Thus, for faunas of increasingly vagile species the species-area relation should decrease in slope and may shift progressively in form from a power function towards an exponential function. In the extreme of infinitely high immigration rates, all islands would share all species, and z would be 0. Recall that most bird species of the Solomons and of other tropical southwest Pacific islands are derived from the source island of New Guinea. New Guinea bird species differ greatly in dispersal ability, and the most vagile of these species will become progressively overrepresented among immigrant populations on islands at increasing distances from New Guinea (15, 30) . Thus, with distance from New Guinea the immigration rates of these vagile colonists between islands of an archipelago should increase, even though immigration rates from New Guinea itself decrease. Assuming 9) stated that the slope of the species-area relation should increase with increasing distance, apparently opposite to the present results. However, their discussion is based on scattered islands for which immigration is assumed to be predominantly inter-rather intra-archipelago. Their prediction is confirmed for the scattered isolated Solomon islands (25) , which do fit their assumption. They correctly predicted (their pp. [29] [30] that island "clumping," by favoring intra-archipelago immigration, should reduce the slope.
tropical archipelagoes, as suggested by these considerations of intra-archipelago immigration. Additional evidence that the slope of the species-area relation varies inversely with interisland immigration rates comes from detailed examination of the species actually established in each archipelago. Diamond (15) assigned the bird species of the Bismarck Archipelago to several categories according to their distributional strategies (e.g., so-called high-S species, A-tramps, B-tramps, C-tramps, D-tramps). Dispersal ability or interisland immigration rates, as gauged by several types of evidence, increased from high-S species towards D-tramps. We Unsolved problems in the control of bird species number on islands include the following:
Is it true that the species-abundance relation fits a lognormal or logseries distribution, for islands belonging to archipelagoes whose species-area relation fits a power function or an exponential function, respectively?.
How can the high intra-archipelago immigration rates of the Solomons, deduced from the form and slope of the species-area relation, be reconciled with the interisland variation in bird populations at the subspecies and semi-species level, for which the Solomons are famous (19, 32) 
